Taking into account the contributions of the quark-quark, quark-gluon, and gluon-gluon condensate corrections, the strong form factors and coupling constants of D 13, 14] , and
where q = p − p ′ .
In this work, we decide to calculate the strong form factors and coupling constants associated with the D quark-quark, quark-gluon and gluon-gluon condensate contributions in the Borel transform scheme. In Section III, using necessary changes in the expression obtained for the g To compute the strong form factor of the D s DK * vertex via the 3PSR, we start with the correlation function. When K * meson is off-shell, the correlation function is as follows.
For off-shell charmed meson, the correlation function is:
where j Ds =cγ 5 s, j D =cγ 5 u, and j The correlation functions in Eqs. (3) and (4) are complex functions of which the real part comprises the computations of the theoretical part or QCD and imaginary part comprises the computations of the physical or phenomenological. In the QCD representation, the correlation function is evaluated in quark-gluon language like quark-quark, gluon-gluon condensate, etc using the Wilson operator product expansion (OPE). In the phenomenological part, the representation is in terms of hadronic degrees of freedom which is responsible for the introduction of the form factors, decay constants and masses.
The QCD part of the correlation functions can be calculated by expanding it in terms of the OPE, in the deep Euclidean region, as:
where
µ are the Wilson coefficients, I is the unit operator,Ψ is the local fermion field operator and G ρν is the gluon strength tensor. The Wilson coefficient C
µ is contribution of the perturbative part of the QCD and the other coefficients are contribution of the non-perturbative part. The diagrams corresponding to the perturbative (bare loop), are depicted in Fig. 1 . To compute the portion of the perturbative part using the double dispersion relation for coefficient of the Lorentz structure p µ appearing in Eq. (2), we obtain:
where ρ is spectral density. Performing the Fourier transformation and using the Cutkosky rules, i.e.,
, the spectral densities are calculated for the p µ structure related to the D s DK * vertex.
• For the off-shell K * ( Fig. 1 (a) ):
• For the off-shell D (Fig. 1 (b) ):
The explicit expressions of the coefficients in the spectral densities are given in Appendix-A.
To compute the contribution of the non-perturbative part of the correlation function for the off-shell K * meson, six diagrams of dimension 4 are considered. These diagrams named gluon-gluon condensate, shown in Fig. 2 . In this case the gluon-gluon diagrams are more important than the other terms in the OPE, since the heavy c quark is a spectator [17] .
When D is off-shell, the quark-quark and quark-gluon diagrams of dimension 3 and 5 are more important than the gluon-gluon condensate, since the light s quark is a spectator [17] . After some straightforward calculations and applying the double Borel transformations with respect to the 
where the explicit expressions for C K * DsDK * and C D DsDK * are given in appendix-B. It should be noted that to obtain the gluon-gluon condensate contributions, we will follow the same procedure as stated in [18] .
In order to calculate the phenomenological part of the correlation functions in Eqs. 
+higher and continuum states, 
The matrix elements 0|j 
vertices via the 3PSR. For this purpose, the appropriate terms of Λ, the spectral density, and quark-gluon condensate should be replaced in Eq. (11) . proper expressions for Λ, the spectral density, and quark-gluon condensate, related to the strong form factors 
IV. NUMERICAL ANALYSIS
In this section, the strong form factors, and coupling constants for the D * [19] . Also the leptonic decay constants for these vertexes are presented in Table III . 
220 ± 5 230 ± 20 334 ± 9 294 ± 27 223 ± 17 266 ± 32 340 ± 12 225 ± 20 219 ± 11
There are four auxiliary parameters containing the Borel mass parameters M 1 and M 2 and continuum thresholds s 
Our results should be almost insensitive to the intervals of the Borel parameters. On the other hand, the intervals of the Borel mass parameters must suppress the higher states, continuum and contributions of the highest-order operators. In other words, the sum rules for the strong form factors must converge. In this work, the following relations between the Borel masses M 1 and M 2 are used.
• For the off-shell K * meson:
• For the off-shell D meson:
So, only one independent Borel mass parameter, M is obtained according to these relations between the M 1 and M 2 . We found a good stability of the sum rule in the interval To extend the Q 2 dependence of the strong form factors to the full physical region, where the sum rule results are not valid, we find that the sum rules predictions for the form factors in Eq. (11) are well fitted to the following function:
The values of the parameters A and B are given for two sets in Table IV 
set I set II
Form factor Table   V . The errors are estimated by the variation of the Borel parameter, the variation of the continuum thresholds, the leptonic decay constants and uncertainties in the values of the other input parameters. It should be noted that the main uncertainty comes from the continuum thresholds and the decay constants. Table V , are presented in Table  VI . As seen, our values are in the reasonable agreement with those of the LCSR.
In order to investigate the strong coupling constant values via the SU f (3) symmetry, the mass of the s quark are ignored in all equations. In view of the SU f (3) symmetry, the Table IX shows that results are reasonably consistent to each other.
In summary, taking into account the contributions of the quark-quark, quark-gluon and gluon-gluon condensate corrections, the strong form factors
and g D s0 D 1 K * were estimated within the 3PSR without and with the SU f (3) symmetry. For instance, the dependence of the strong form factors g DsDK * on the transferred momentum square Q 2 were plotted. Also the coupling constants of these vertices were evaluated. 
Appendix-A
In this appendix, the explicit expressions of the coefficients in the spectral densities are given as:
In this appendix, the explicit expressions of the coefficients of the quark and gluon condensate contributions of the strong form factors in the Borel transform scheme for all the vertices are presented. (1, 3, 1) + 2Î 1 (2, 1, 1) (1, 1, 3 
